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(54)Title: 



(57) Abstract 

An optical element, an optical control method and an 
optical control apparatus, wherein use is made of a low-power 
laser beam as a control beam to yield a light response of sufficient 
magnitude and speed. A control beam is projected from a light . 
source (1), while a signal beam is from a light source (2). The 
control beam and the signal beam are converged by a condenser 
lens (7) and thrown onto an optical element (8). These beams pass 
through a light receiving lens (9) and a wavelength selection filter 
(20), and only the signal beam is detected with a photodetector 
(22). By turning the control beam on and ofS a thermal lens is 
reversibly formed in the optical element, realizing the modulation 
of the signal beam intensity. The optical element may be formed 
in a laminated structure comprising, for example, a heat transfer 
layer, a heat retaining layer, and a heat transfer layer,- and the 
thickness of the light absorbing layer is adjusted so as not to 
exceed two times the confocal distance of the converged control 
beam, thereby providing a light response of sufficient magnitude 
and speed by the use of a low-power laser beam as a control 
beam. 
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a & * 5 cm * tifc«^* as j: ahs* £nxm * *TWi23t^*^ ^fisart S 

(2) fcj:tf5t (4) tni^fettXfllDl^ M6 3 3 nm, t-Al§2m 
mttftJftl&UlOl^Two 141. 5)jm ( Zcl4lO. 6^mtTO*lSo 
^|:Lt$l6 9 4nm, tf— AlSg 8 mm<DOTafcl-Ot,NT tf-A«7XX 

14. t£-Ag£Lt:&3 : u tf-J±mmmt l-c&i o : ia>«fc-c. Mwafe 

27 



WO 99/08149 



PCT/JP98/03538 



m^Tffei). jft3feu>Xte«fctfs*u>xa)«t)yiciaiB»*ffl^* 
»LT#fc«#*fc«i»*t^&fi#3fe©*€ffiyai-rfc«>©¥«©-ofcL-c 



a*©JI<f&«#*i:«»*i:*»»-r**:«>«>*St LT little ?'JXA. 



i* £ 1 m £ Wl 1 1 fc # 7 X if £ ffl & - 1 # -e t * . 

ft*® 3t 3' -ylfm^a^-^-yK WDODC I , 
I*S/K>a«) :5 7. 4mgfeJ:tf* l Jj«*^ , JJI«2-thW^Di; 
;U:1 942. 6mg$T-fe h> : 200m I lC»fl*U n-^>:600 
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«feU:7K'JT-a);1^t»*$1 o- s Pa^(7)lsa;a^T. 1 0 0°C-C?2BF B ^*D^ 

$#fco :<D»*2 0mg*6»IRi:Ltffll^7'f K*7^ (25mmx 
76mmxl$1. 1 5 0mm) fcj: ^TjA-tf^X (1 8 mm x 1 8mm x 
H£0. 1 5 0mm) OIBIl::**, K£T 1 6 otizJjn&U 2&<7):tf : 7Xffi£ 

..|S.fe^/7KUT-(7)|g^L-C. lll?2 0/im<D3lclRi|Xll^$W,L.fco C<D*I» 

£LM&lill1J&a>«fc5Ki 0. "f flJHB3lfciRilXJSIl 

0 6 £ L"Citgf'&£» 6. 26X1 0" 2 mo I/Iffc4, 

0)&&mimWJtO>%.& (6 3 3 nm) -C3 8. 3%, fi^Oft* (6 94n 
m) -£9 0. 3%T?fcofco 

te^fii-ett. ND7-f ;u^-3icj;o-c. *^* : f8^A.»-r««i»*o/< , 7- 

$0. 5mW4^L2 5mW(0©fflT*iaii5Lfco 

or, ft**^8ic***tiTBBSt**i*. 3fc¥*^8£aaLfcM»#a>#£ 

29 



WO 99/08149 PCT/JP98/03S38 

siM-ft^aaiLfco H5jsj:tf/JMytH6i=feL\-c. 1 1 ii**ttm*i 1 

(Dg^lt^, 2 2 2fcJ:tf2 2 3tt**ffi*2 2a>3Mfc«#*Cfc*. 3fcfcaJS§2 
2©ft3t«^2 2 2 <7>*#b*l 2 2 3<D»b*l*»aa>aiM*, KIT©* 

0 1 ©gMMfcasLx-CttSMMH^ 8 ic«y»3t fce#*t *«IX LT 

aLfc«riE«#** < *'>'r**i^a>*Jt*2 2 2 36««*$*t*. tf-A-? 

ffE*^*^*ailLfc«rlBfi*3fe©ft^lta>atJtA<i8*-r**fiIO*»6»2 2 

3*<glfS£*l&o 
COcfc 5 £ *«> «k 3 ICSES 
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•bl=iftlM5£M±JM<**<* M*W*<4 l J. ^ 

qfti|X(7)^#I^J:^"Cs If— AWBfi©!*^— *7Xa-WS>aMIL-C^ 

rot-A-^iXh (fcjSFc ) fl)ttI$*^8iHt8ltSi:tt, £*l^ 
X7fc<fctfg*L/>X 9 0^11 (d7e+d 8 9) ZmMLtztts ttb^M^aZ® 
|jttl>ofc. -ffcfr*>. H*u>X7teJ:i;sateU>X9(DWI«*BIJ6Lfc 

BKDSltfc^t, g5tU>X9$^3feb>X7(O^P|& C»fc»«60>« 
£IiO. 6 5) J:U***/«tBBP* («fcliO. 7 5) fl>*<Z>U:*EU *8ii5 

iH5£*tt, B 7 J: 3 1=. 8*93 1 (|»I84mm) l:»LttSimm 
<7)m-(7)X 'J 'V h 3 2 US-©* 'J 'V h©:B£7j|SiU 1"ft*3*B 7 icfcl* 

-C£Xfrb£Y©fS]#lC, «2 5/im0)«^a)X'J V K3 3*-Saft-C»»* 
-a-C. 2&©X 'J 9 1 mm x 2 5 m©£7J»2©;§£jIMLfc*©3££ 
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«*3fcfl!)*M53 > *'C**. C<Z>ii£0ft$£Jg#*jti\ +ib»#05**#8!i<» 

-est y tu-rzi: 

01 Ott, M»*fc«fcaW*<&lf-A$x* KM (MFc ) 

«Affll3fe$ISStL<CLMi^<D*'D9»a>3t3tS (08) J: 93ft 

^*itt, :: (DESKS t*Tld\ JR!fc*4iTIB»*#ifctlW*l=J:oT»J**4i* 
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% . W»# fc * £ JJt^ 8 <7>3lft U > X« J 1= J&3£ L X Alt * -fr 

L-C ASt*-B:fc*^l=l±*am* 2 2 iz Am? ««^*tt** < L J , * 
\s>X7&mBLtz 0 BUlB5fe^* : F8(7)*/\*-**7Xffli|^b<i^fc«i:^ 

tit fcive, aftaR7-f^^-2o©aMn*jattLfc« #;B2 
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isw*-4&mctzttmT-m®?ft<Dibffi-\ $mu jkh-c, rati 
i>-c*^ 2 * jsijt La*** 8 ^e#*$«awr £ t . *«ta* 2 2 am&g 

I^SJt 2 |zj3^r*>V^^-4$BB»U *¥*T8l*!»©ft*A«eiLT 
jU Afr & b^<^ B ^3£'> L fco C 0>£fl;<&f&gl5fBJI4 27^f^ a^sS-e fc O fco 

ra 1 3 leaser ^ ^-4.smi:, &***^<&*iii*P3te!i$t£it«>&i:5fe «^ 

14 3 7 -< £ p t>**-C <fe o fco 
firttlt 4 Clfc(,>T*>*V*-4£&8«tL» JfcUU, rat5 CfeUtBtit. 

3fe^ttilS2 2ani^-3££i4L''<JUAfrf> u^;ub^M'>l. *^-eu<<;uA^a 
»Lfco 

rats ictet%x3tai2*5««-r*t*«iu*2 2a)ffi*i4ftTL, l/*;uc 
•>Y^5»-4*BBi:fctt»-c«»*o*aii *t^Tf* rati icas 

2 sawr L #*** 8 ^«#**M»T* ftttttV 2 2 0>1I#&g 
14 u ^<;u c ^ t> u ^<;u a Jra l fco 
rat2 U:tel*-Ci/***-4*rl8ttL. **W8«IW«**«fijlLt 

L\*otra-o)*»^«i»**ttJR • Bast-r*t**m*2 2 0«#Mttb'< 
rat3 i=fci*T*>*?*-4*fti: % &***^a>iw»*iMt£.ittf>*£* 

fttt*2 2fl>«*a«l*U*JUDj&*&U'<JUA^tt»Lfco CO^b©(5»l*IBI 
14 3 7 W 0 P f^iiX* ft o fco 

rat4 |cte^Xi/Vy^-4^H»L, 3fcl^ % tt$|t5 icfcLN-CKCSt. 
3fe«l£B§§2 2 0)^5SJSI4U'<;UA^bU / <;UD^lg»Q L. fclvC b*;UA<Mt 
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VL±3zk#)Z>±s &mm=i-e^ mmftzmsni 1 ^ ic^-r 

T*-f ftfcttiSS 2 2<7>aj;fc»lilgl 5 6 CD 2 2 2 2 2 3 IZfrt & 

***** (.% - . *fctt* 3feT?'3fe«JB^Ci: (* • 

li. A. cfc<fctfD£ffllNT;*i::£a$;h.&iiAT' [i|Ufc%] 

AT =1 00 C (A-B) / (A-C) ] 
AT' =1 00 [ (D-A) / (A-C) ] 

m^%(T>%Wi 2 ££*r LfcJi£a>&fcfcis§& 2 2 0>aj*j u^u, b fc «t d km 

3l2£>i!itf Lfcttfi0>&&ai3§2 20tti*UK;u-t?fe^>o 

±0!>tiH=&l^'C« ftfl^3fe<7) ASt/^r? — $ 2 0 mW h L, 8 (DiSM^stf 

A<^>-r-5>l6Jta>J&^0^:t$ AT(DS^fill±8 0%. J|frltG>MJfc9UK*<Jt 
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^AT^tfAT' <j)*2z\tmmtemi wstmsRs 

t^h. ftfo<§0)*£ 2 LTOimXmte 8%, AT' tf>g*f£li2 5%££o 
ft Mil HO Ht * *«R jfiffiMlfl) 2 ft * IS < ft U . *(D * 1= 

fctc?,, *j&»a>*#*ATtej:i;AT' <©»*ftc4*i6»»i 
m^f2 5 9956 9#i=e«a>«*fflft*aw©«a****ifflt-c, 

fiMHj: LTHl***^* K#7X (25mmx76mmxf*1. 1 50m 

m) <D±\z^ (i) 'j;H2-t Kn**>^otfJu*JMk-Cffl^fc«a 

BBL (ii) fe*tLtDODC I % T h'j L-C7K'J***'J'H* 
2-t KP*->^PtfiU*fflt\ fe*/7K'J-7-H+a)fe*aSl • 25X10 
"'mo l/llZ3tE*«fc9lzBBLfc*«JRHe» (iii) #'J > * * U 'H* 2 - fc 

KP4F-5/^PtfJU**ik-Cfflt^fc«iBHR (HJS1 Ojum) £«J1 • J|I«*«H\ 
Ml-* ef»lEi:LT0)*/'?-*r7^ (1 8mmxl 8mmxgj0. 1 5 0m 
m) $mfe-CE£T. JB»-1BEM (Ifi*9 U 

MEU *-f Lfc. 2fc(Dg&BIH Ctf^XttQ <7>J? 
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fc tz Ifo-C $> £ &3M * *t *o 

Mofct:?), #«*l4«ai**iftfrofc. Z*il4, %attiJlHct>a>&&S 

[M.Oikawa.K. Iga: App I . Opt. . 21 (6) . 1052-1056 (1 982) ] EK0)**l=tt 

C*tl~:7;t- h'J y«7* ®Mfc*9*S4 0 0/im©H»Mattfc. 
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\Z&-iT < m&$:G>1ia^X>(*y : £& : £fe&Z-eZ>Zt\Zj:^X. ISO. 9mm. 
«U&gg8t2mrru $)P&NA = 0. 2 3©BJff$^Il!bU>X$r^$tfc. 

C^SiiII^H0)±(^ W&tt**2 5 9 9 5 6 9*|ClBtt<Dtt£3! 

fe^isJEl. 25x i o-'mo 1/ I lcfc&J:3ggfl«Lfca«ttJML 00 

m) Gt&mmtLXtolJ't-IS^X (1 8mmX 1 8 

mm xfJO. 1 5 0mm) $mfe-CS£T, iB» • *DEM CXffi** h^U 

fc. 'JJlWiZ-t KD4r*>^PtfjU^&ftS«aJBR©J?**5*tf3fe 

»*aeiu>x*«SL-c. «JBfefc«fciflH»a** ^^^ai^Mi-Ait 

LXmiK ~f5s MmittLXi*. J6iafi633nm©A^A-**>l/- 

tra<8£ (2) (4) *mvc«-*«fc. «#*fcJ:tf«HiP3fcfc*l= 

a/cu(4l-Ckli»0. 9 2-Cfco-C. tf-A^XX hfSoio l*» 1 . 

4 Mm, &jg£S§8lZc tt&8. 7 Wfl)t'-AOlX hfgoj. lift 

1. 3 Mm. &m&®.mZc I4$tj8. OMmtSEiii^tt'&o -fftfr*K ±IB0)J: 
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u ^affi*2 2i=r«i»3tefl)*5fts*affiLfc. 

otttlfft (b) (DA- A' «L B-B' ^|Z;tiofcBf®0, (b) 
0-Cfe-So 

0i 1 i-7K*£o[z % f$>W2i o(D-iB*weLTftiiit u» * 

I2 0 2BAU «I=U «/MaM*flEf=«tyMa2 5/imOR»TL2 3 0* 
0. 1 mme^^T*1S : ?jS!yt|-/^->f ; tltLfco 

0££ (CFO ^$ffll^S»^7X7I«yf>^IUy§6fllI^ofco 
£(&tta>E*l*6. 5xlO" 4 Pa t SW7-li4 00WiLfc. 

mfc&S*5x?*>?l*ffl£IIMflLfc. 7* h Ui?* KDR»?l.ttaa>**l= 
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* *<T* # fcs*Ssh.l=» Lt, « * tf. ±ft<& x vf- >70kmzifr<XE.t!£M»< 
U igJi;£/\ 0r 7-£4 5 0W<t^< Lfc«*(wl*||*ttx^y->ya)aaA<3*IB 
»6tifcfl.©KiBR»a>*l*¥ai*4 3/imi:^4<<So*:« =*itB* 

3»«tr«k3i=*^aifc«yiLfc*^. #xic**L-cfti::x^>7s 

Jsl±<7)J:5l-LrM**bfc^UXJlllSi2 0 1 (01 3 (a) ) ©±K. Sit 

? I) )\,m*?)l,0)®M 2.0 4 &WL*iLtz®.\^ I^2mmfl)f7^2 0 5 

(01 3 (b) ) X£*? (B#g$#8 i Ff&1 8 8 20 1 1 ^) 

\Z±i)®®to&1X\Z.&'i7 : ?ZtlZ&V157X&fii2 0 5t^UXj^Rfi2 0 1 0>|6) 
lc % mW^^fc7K'J>^^'J^> : f^0)U>XT^'r2O6$Sli3tLfc CB1 
4) . 

01 5lc^-r«t5lc. ftgltiL ^UXlll£2 0 1 £iJj8tLT:tf^X&*6 2 0 5 

±izmm^^t^ > ) tzt*) ;u&> ^usl/>X7 K206 £#fco 
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5 1 Omm) ±\Z.G®iffln¥&2 50/im ( £jS8§S£1 . 0 0mm. gIPl&NA 
0. 2 5<D<his>X8 7&s £tz. tf^X&fcl 82 (H£ 1 . 5 00mm) ± 
l=*»Bfln¥£l 30/irru *A2EJt1 . 00mm, BBPtfeNAO. 13<0lfbU 
>X89^ tf'jy^MJUM^ (HSt»1. 49) SfflLNX^ti^tl^ 

fi^i£lgWiti:?! l JHttfl)tt4. fcfc, tf^X&ttil 8 2fc«i:tfl 
CiU>Xi:L-CfiU>XB7it3J:i;8 9M$^ tf^X&fcfl'J^ b¥tT*£ 

CjU>X8 7T?lR^^*l. SST^I. 51,1*1. 5 1Omm03i)7 
X*, Sfcl^, B*r*ttl. 5 1 <D5fciRJlXJiK8 0*£iifTU ^0)* 
*S*ii£<Z> Tji^ffiglr ' J IdU $) 1 . 5 1 mm± (#gu5S§SlZc) /2 t%\ 

*1. 5 1. J?* 1. 5 0mmfl)f7X^iff*tfc^ flU>X8 9"C¥^ 
iCS-ra^O rm^ffiStr " j \ts ®1 ■ 5 1 mm± (ftt£EiZc) / 2 £ 

tt***i*o -f 01 7fl>*5**rta)*¥*^«=a3i+**«MK8o 

%®L$imm8 0Zftl$.tZ>tz&b. 3, 3' -yIf;i/t^V*^v7-> 
3-vh'(ifflSDODCl) : 23. 0 m g fc.fctf/tf'J > £ £ 'J Tfr: 
1 977. 0mg$7th>:'200m I L» n -^^F+»">: 1 3 00m 

I i^freStf&tf&jtaiLTtfttlLfettR (fe^fcJ:^7t?'jT-<7);l^) £ifi 

t>*7K'J^-0)^t»*^i o- s Pa^jHO)*g^SST. i ootx^BPBlinii^ 
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T1 5 0°ClCj)Df&U 2«C0)**^Xfi$E^-r^7aJi £ 
J&Lfco C(7)l^v CjL/>X8 7fc£tf8 9<7)ftltt#-Srf a*?* #5*&*S1 

SbWLVX&Z* C*i£g2£<!: 0 3 0)ftg£j*tf>'C£ib:/X8 7 8 

9 h 2 00 u>XJIR££teJtaMl^ b<7> 2 oajS^mi-a^^-c. 

2 o0)£i U > Xflftftltf-Srr 6 <fc 5 ttBHft * PS L tzo 

3fciRiixJll&*0)fe*££l*> feilt/M;g£*&i0>&®£ 1 . o 6 1 Lr 

ffg-r-Sihs 2.5X1 O' 2 mo I / I -Cfc-So ZO)|g(7)JliSmiif4iai5l6S 1 0) 
If (6 3 3nm)-e2 8. 3%. f§3feS2©ilSS (6 9 4 nm) t90. 2 

-f ^O-efcatf. £0)3MI£:LT. ftiRJ&Jiii 8 O ZWtfLLX fr b. 2^(Dfii 
U>X0)7fe$lllA ? -Sl-r^«fc5l3jimL^b» A*7XS«1 8 6fc«fctf1 8 20) 
MIC. GU>X8 7fcJ:tf8 9^MLttai^ 

5fel»J|XMIS8 OO^Igfc. 2O0)filU>X8 7fc«J:tf8 9<DBtit&m&f 

o<7)ifh ix>x<7)*$atf-5£-f & £ 5 »a*ft$»ffii=iM»"r *> - £ *><> 
si siz^-r^gii, @i i^-rsM^fcitsm3feu>X7fc«fci;ii^^m 

?-8;j3J:tfgftl'>X9$, £iU>X8 7fc<fctf 8 9, **7^SS1 8 6j3«ktf 
1 8 2, 3tMI!8 o^b^S^lf i:lti^.fct©-efe5, 

ftHlpfts 1 Oltmi o 1 £ LTIi^'JOA • **>U— «f— (S&Sifcfie 3 3 
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fl^ftS 2 0>3fe3§U 0 2i:LTI*¥#<*U— 9 s - (HI$S6 9 4 nm. 

<7)£|5}t§KLTffl(^fco 

^ Q4i±, $i»3fet Ltffl^fci^su-^-S'^^tti^i 

^te&fc&lcjm^fco >*^*;Uv-V — t%^WM=F^^Ltio 

f§1 1 fccfcl>*2 2(Dg3t<i#l±^vP^=J-^ (0*-i±"9") tiot^-^-L 

fco 

7 0)^^^P#Satt2 5O/im, gf|P&NAl*0. 25T^-i)A^b, Ifi6 3 
3nm % hf-AEg1 2 0 M m(7)$»J^lCOLM:. k 3 , totcuo 4 
/Ltrrn Zc Ii7 2 m<htt^£*l5o 

^|:LT3KS6 9 4nm ( tf-AlSO. 5 mm0)il^Gl~O^-C, k 
0. 92. tf— AOIX H~ifclt£5fctf— Atf>#gwo l*£)2. 5/im. Zc I* 
2 7 Aimtlfm^tl'So -T^*>» ^Sl^tgO^^lCfc^T, tf-A^X 

5. t=-A|ff®«£L-C&5 : 2 0SJ^-C. fl]tl|l#a)7jtf *t I*. £fc. fe*/ 
®Bgfrb&&#iR'lXJIIIl8 oa>HJ? lis o pm-zh-iX. m'®ftO)&M£&Mz 

c (7 2 /zm) 0 2te£i&*.Tl>£:Uo 
g^ffi'lCi U >X 8 9 I*. Ult<&']i!b U>X 8 7 «fc y iRJK**tT**iRJiK 8 0^ 
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9 1 lt, mn&o. 1 3©4,a)$ffl^fco ttzt>*>> mmmih^yxeKDm 

MaHRaa^-r^* — 1 2 0tLTli> HJS^@1 K as it £7* ;u*-2 o 
^*tt±0J:5fc*ri«*fr&tt*Bl 8 0>lti£mmztel*X®£&n 1 0 1 A^m 

fcft(Dvt^-1 0 4£i§MLT* ^Siftftl 0 5lz«fcoT$M82F*i*o 
AStt"'5$ll^3tO)/^7— SO. 5mW4l\L2 5 mW<7>S5fflTlES5 Lfc„ 

*aaai o sx-xm • fist**tfc«»*i*. *m*i o 6te«fc^»«t«ia 
u>X8 7 mo-c, ftSMfc^oftiRjfcJiiBs o^iRiitT«im**iTiast**t 

a*S!Rait7-f ;u$ — 1 2 0lz«fcoT&BJr£*i'5>o 
%m o2fr&tt»*;hfc«*#S2 0&lf-2J*, fMB*BMi oeicj: 

slt. a***i=ifc*-Hit**i. **iraaLfc*i*«*«ifliu>X8 9te 
«j:i;a*a«aiB7-f;u^— i 2o*aaLfc*. 3fettm»2 2izTa3te**t*. 

B1 8 0)afe*««*fflLNT3tetl»a)S8tt*lTt\ a>«£fcR*W=L 
T. B5*fcliH6l-*-rj:5<i:3feM*<b*«aiLfc 0 B 5 ft «fctf/£fcl*B 
'edfcl^T. 1 1 1tt*«tH»1 ia>S*«#. 2 2 26*tf"2 2 3l4jftiHJl 
2 2(7)gftfI#Tifc<5>o *«tii»2 ZO&ftm^Z 2 2<7>*#b*l£i#£<b 2 2 3 

B1 8©a«E«l=fe^-Ctt*1t*^rta>*MIMl8 0(=tliP*si 
*S2fc*ifc*LTAJIt*tfTl**ft<, ftiNDUfctf— AftttE* -TfcfofcfcjftF 
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#m lc*5«ko«H»LT»3ft**tfci!bL/>X8 7*fflLx4t» lillB^*^ 
S8«Lfcfi^*S 20)mAMt(7)®JgA<ii^-r^>^lpia)3tP£:^2 2 3 tfwimz *i 

So 
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m*o>mm 

■ tfrSaWffcfcl^-C. fMB3feifti|JtHRa>»*#. «l5lE*4ifc«HB»l»*© 

3. R**l *fcl*R*fli2l=CRa>**«^l=fe^-C, 

e&jBR*<is:its>*u 

HrlEMRR^Sa-r**^* ltt»*»JRIiRa>Jt«**:l4R«Uw % «r 

4. R*«1 3tELxL3a>L^-r*t*MCERa>*^«?-l=fc^T, 

«FE5fe MIR fc J: /* fc l4flIfE«SJf Rfc * V/*tz l4ffrlE£&HR*< e 
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iRm £ *ix mm $ *itzm&mw& fc j: tfitc«*3teA<aii-c £ * * # $ toft* 

icj:oT#^iRaE***aEafi*«**-B-"c«FE*aaiBasiJfi^!!iit-r*c:^ 
sfcat-r*****. 
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9. tm^B[ztima)^m=F-Qib'ox. 
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